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Description 

This invention relates to food preparation ovens 
and more particularly to food preparation ovens for 
preparing pizza and similar types of food products. 
Specifically the invention relates to an impingement 
oven wherein food products are baked or cooked by 
means of jets of hot gaseous fluid such as hot air and 
wherein the hot air jets are impinged directly upon lo- 
calized areas of the food product. 

In the fast food restaurant business, it is impor- 
tant that food be prepared very quickly and that the 
amount of kitchen space required for food preparation 
is minimized so that productivity per square foot of 
kitchen floor space is maximized. Due to the ever in- 
creasing competitiveness of the fast food business, 
restaurants need to be able to serve dinners ever 
more quickly thus requiring that food preparation ti me 
be reduced. Restaurants seek to be able to serve 
more customers without adding additional space in 
seating areas. 

Quick preparation of food is especially important 
for those restaurants which serve pizza since it takes 
longer to prepare. One of the reasons that prepara- 
tion time for pizzas is longer than for other fast foods 
is the nature of the pizza product. As opposed toother 
types of fast foods which primarily consist of meat 
products such as beef, chicken, or fish, all of which 
can be prepared rather quickly by grill frying or deep 
fat frying, pizza consists of a combination of a dough 
shell and a variety of toppings such as various types 
of cheeses, meats, and vegetables, i.e., onions, 
mushrooms, green peppers and the like, all of which 
must be adequately cooked rather than deep fried 
and which, therefore, require special handling. It is 
thus more difficult to cook a pizza and similar food 
products very quickly as opposed to preparing items 
such as hot dogs, hamburgers, fried chicken, and the 
like. 

To increase the speed in which pizzas are pre- 
pared, it is not sufficient to merely increase the tem- 
perature of the oven in which the pizza is cooked. An 
increase in temperature could result in breakdown of 
the components of the pizza, and could possibly re- 
sult in burning the pizza. 

Advances have been made in the speed at which 
pizzas may be prepared by providing impingement 
ovens wherein a conveyor transports food products 
through an oven cavity. Our US-A- 4,701,340, and 
4,626,661, disclose impingement ovens which have 
been commercially very successful. 

In conventional impingement ovens, the air, after 
its distribution through the plenum and the impinge- 
ment finger ducts, goes back to the fan by way of the 
top, bottom and sides of the oven. Some of the air es- 
capes through openings in the side walls of the oven 
through which the conveyor extends thereby resulting 
in lost energy and reducing the efficiency of the oven. 



It is therefore desired to provide an impingement oven 
wherein the heated air being recirculated to the fan is 
maximized, and the amount of cool air entering the 
fan from the conveyor openings is minimized. 

5 Axial fans are conventionally used with impinge- 

ment ovens because of their superior air movement 
characteristics since they provide high velocity, low 
pressure air flow. The height of prior art impingement 
ovens has been dictated by the size of the axial fans 

10 which have been used with such ovens. Therefore, 
one approach to reducing oven height is to use mul- 
tiple axial fans, whereby each fan would have a small- 
er diameter than the single fan which is used with prior 
art impingement ovens. An impingement oven of re- 

15 duced height allows a greater number of ovens to be 
stacked upon one anotherto increase the productivity 
of the kitchen floor space without sacrificing food 
preparation time or food quality. However, a problem 
with using multiple axial fans in impingement ovens 

20 is that the fans tend to set up lateral air flow across 
the oven cavity, thereby starving one of the fans of re- 
turn air. Another problem is that a helical air flow ef- 
fect may be set up in the plenum, thereby creating un- 
even pressures in the impingement finger ducts and 

25 causing an uneven supply of thermal energy to the 
food product. It is, therefore, desired to provide an im- 
pingement food preparation oven having multiple ax- 
ial fans in which an even air flow distribution is ob- 
tained from each plenum into the finger ducts. 

30 As indicated, impingement ovens recirculate air 
by means of a fan and plenum assembly for reheating 
impinging air in the cooking process. Generally, the 
fan withdraws air from the cooking area and recircu- 
lates it over a heat source from which it is drawn and 

35 directed into a plenum for distribution to various finger 
ducts, which direct the air to the product to be cooked. 
A prerequisite for an evenly cooked food product is 
the uniform distribution of reheated air through im- 
pinging nozzles located along each finger duct. A 

40 problem with conventional impingement ovens is that 
the air traveling through the finger ducts tends to re- 
main therein and exits through the nozzles furthest 
from the plenum. As a result, a nonuniform impinge- 
ment occurs with greater heating taking place at 

45 points furthest from the plenum along each finger 
duct. Therefore, it is desired to provide an impinge- 
ment oven in which the impinging jets of air are uni- 
formly distributed through each nozzle on the finger 
duct. 

so Another problem with conventional impingement 
ovens is the effect of escaping air on the oven control 
circuitry, which controls and monitors the oven during 
the cooking process. For example, most oven control 
boxes containing oven control circuitry are mounted 

55 directly on, or in close proximity to, the oven, and if 
this environment becomes too warm due to escaping 
radiating heat from the cooking chamber, the oven 
circuitry may provide improper operation or monitor- 
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ing of the cooking process, or even prematurely fail. 
Naturally, the occurrence of either of these two situa- 
tions is highly undesirable since either will result in an 
improperly cooked food product and expensive main- 
tenance. 5 

The above problem is particularly compounded 
in a multiple stacked food preparation oven arrange- 
ment wherein the upwardly radiating heat from the 
lowermost oven contacts and heats the oven control 
circuitry or the mounting surfaces on which the circui- 10 
try is disposed. The two primary sources of this es- 
caping radiating air are generally the cooking cham- 
ber and the conveyor device extending through the 
horizontally disposed oven passageway for convey- 
ing cooked food products from the cooking chamber. 15 
Another source of escaping radiating heat can be the 
oven plenum, however, this potential source is gen- 
erally of secondary importance since it is usually dis- 
posed near the back of the oven, while the oven con- 
trol circuitry is generally disposed near the front of the 20 
oven. In a multiple stacked food preparation oven ar- 
rangement, the close proximity of the uppermost 
oven control circuitry and mounting surfaces to the 
lowermost oven subjects the circuitry and mounting 
surfaces to a much hotter environment than if the 25 
ovens were situated side by side, thereby requiring a 
great amount of forced cooling air to lower the temper- 
ature of the control circuitry environment. 

Attempts to prevent the overheating of the oven 
control circuitry or the mounting surfaces on which 30 
the circuitry is disposed, include directing forced air 
against the circuitry and the mounting surfaces to 
cool them from the upward radiating heat of the low- 
ermost oven. One solution that has worked well in 
cooling the oven control circuitry is described in our 35 
US-A- 4,539,469. This patent discloses the use of a 
double wall assembly having a mounting wall on 
which the oven circuitry is disposed and an exterior 
wall spaced apart from the mounting wall. The 
mounting wall and the exterior wall form there bet w- 40 
een a venti lating compartment. Thus, the double wall 
assembly provides a continuous flow of cooling air 
between the mounting wall and exterior wall to insu- 
late the oven control circuitry from the high tempera- 
tures of radiating heat. This double wall assembly has 45 
performed effectively to cool the oven control circui- 
try. 

Notwithstanding this successful performance, 
efforts are continuously directed toward increasing 
the efficiency of the cooling process. In US-A- so 
4,539,469, the inlet of the ventilating compartment is 
located on the back wall of each oven. Thus, the cool- 
ing air entering the uppermost ovens is warmer than 
the cooling air entering the bottom oven near the 
floor. It is thus desired to provide the same cooling air 55 
that enters the bottom of the oven to the uppermost 
ovens. 

The present invention comprises a food prepara- 
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tion apparatus having at least two ovens stacked one 
above another. The upper oven is directly exposed to 
heat rising from the lower oven. Each of the ovens 
has a cooking chamber and oven control circuitry. 
Each oven further includes a cooling system for insu- 
lating and cooling the oven control circuitry from a 
source of radiant heat. The cooling system comprises 
a double wall assembly having a mounting wall in- 
cluding first and second sides wherein the oven con- 
trol circuitry is mounted on the first side. An exterior 
wall is spaced apart from the second side of the 
mounting wall. The mounting wall and exterior wall 
define a compartment having an inlet for receiving a 
flow of cooling air and an outlet in the exterior wall for 
exhausting the flow of air. The cooling system further 
includes means for drawing cool air from near floor 
level and moving the flow of cool air upwardly and into 
the inlet, through the compartment, and out of the 
outlet for forming a circulation of cool air adjacent the 
oven. The oven control circuitry is substantially insu- 
lated from the source of radiant heat by the flow of 
cool air between the mounting wall and the exterior 
wall. 

The invention will be better understood by refer- 
ence to the accompanying drawings, wherein: 

Fig. 1 is a front perspective view of a stack of 
ovens in accordance with a preferred embodi- 
ment of the present invention; 
Fig. 2 is a rear, partially broken away perspective 
view of the embodiment of Fig. 1; 
Fig. 3 is a partially broken away sectional top 
plan view of the embodiment of Fig. 1; 
Fig. 4 is a sectional view of the oven taken along 
line 4-4 of Fig. 2 showing the airflow through the 
control circuitry; 

Fig. 5 is a sectional view of the control assembly 

taken along line 5-5 of Fig. 2 showing the air flow 

through the control circuitry; 

Fig. 6 is a cross-sectional view from the rear of 

one of the ovens of Fig. 1 ; 

Fig. 7 is a longitudinal sectional view of an air 

duct; 

Fig. 8 is a partially sectional side view of one of 
the ovens of Fig. 1; 

Fig. 9 is a transverse sectional view taken along 
line 9-9 of Fig. 7; and 

Fig. 10 is a front elevational view of the fan of the 

preferred embodiment in Fig. 1. 

For purposes of clarity, large case letters indicate 
like elements among each oven. Small case letters 
indicate like elements within an individual oven. 

Referring to Figs. 1 and 2, three low profile ovens 
10 are shown stacked on top of one another, with the 
stack of ovens 10A, 10B, and 10C supported by a 
frame 30 having a plurality of wheels 32 secured 
thereto so that the entire stacked assembly is move- 
able. Since the ovens are low profile, the total stack 
height of the oven assembly is substantially reduced 
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as compared to a stack of conventional impingement 
ovens. More importantly, the low profile oven ar- 
rangement permits stacking of a greater number of 
ovens, and thus saves kitchen floor space. 

As shown in Figs. 1, 2, and 8, each oven 10 in- 5 
eludes an oven cavity 11 and a top wall 12. Top wall 
12 is insulated with a layer of insulation material 13 
which is located between the inner and outer panels 
of wall 12. The front wall of oven 10 is indicated at 14 
and has a door i.e., door 15A. Door 15Aalso includes 10 
a window 16A for viewing food products as they are 
transported through the oven. The bottom wall of the 
oven 10 is indicated at 17. Sidewalls such as side- 
walls 19A and 20A of oven 10 are also suitably Insu- 
lated and include respective openings 22 and 24 15 
therein. A conveyor 26 extends through side wall 
openings 22 and 24 so that food products placed on 
conveyor 26 may be transported through sidewall 
opening 24 and into oven cavity 1 1 to be baked there- 
in. Food products leave oven cavity 1 1 through open- 20 
ing 22 In opposite sidewall 19 so that the food prod- 
ucts may be removed from conveyor 26. The details 
of the construction of conveyor 26 do not form a part 
of the instant invention, and are further described in 
our US-A- 4,462,383. A control panel (not shown) is 25 
provided for mounting the operating controls of oven 
1 0 such as, by way of example but not by way of lim- 
itation, a temperature control and a conveyor speed 
control. Mounted on opposite sidewalls 19 and 20 of 
oven 10 are control assemblies 34A, 34B, 34C, 36A, 30 
36B, and 36C, respectively. Control assembly 34C, 
for example, comprises an enclosure 35C and a cir- 
cuitry compartment 41 C. Likewise control assembly 
36C comprises an enclosure 37C and a circuitry com- 
partment 43C. 35 

Referring now to Figs. 3, 4, 6, and 8, oven 10 is 
provided with a plurality of finger ducts 40a, 40b, 42a, 
42b, 44a, 44b, 46a, and 46b. Finger ducts 40a, 40b, 
42a, and 42b are disposed above conveyor 26 and 
finger ducts 44a, 44b, 46a, and 46b are disposed be- 40 
low conveyor 26. Each finger duct includes a plurality 
of impingement apertures 48 for forming a plurality of 
well defined, high velocity air jets for impingement 
upon localized areas of food products supported on 
conveyor 26 to thereby heat and bake the food prod- 45 
ucts. The finger ducts, include inner nozzle plates 
50a, 50b, 52a, 52b, 54a, 54b, 56a, and 56b, spaced 
apart from respective outer nozzle plates 58a, 58b, 
60a, 60b, 62a, 62b, 64a, and 64b to provide column- 
ated jets of air through their respective aligned aper- 50 
tures 48. 

Referring in particular to Figs. 7 and 9 there is 
shown a finger duct 44a having plurality of scoop- 
shaped deflector vanes 66a, 66b, 66c, and 66d, each 
attached to finger duct 44a and extending the width 55 
of finger duct 44a. Viewing in the direction of airflow, 
the front edge 68 of each deflector 66 is perpendicular 
to inner nozzle plate 54a, and the back edge 70 is out- 



wardly curved and attached to finger duct 44a. As air 
flows through finger duct 44a, it tends to flow through 
the entire length of the duct and exit through those 
nozzles 48 which are near the end of finger duct 44a. 
Deflectors 66 provide a more uniform distribution of 
air flow from front to back by deflecting a portion of 
the air flow nearer the front of finger duct 44a out 
through nozzle 48 as shown in Fig. 7. In addition to 
providing a more uniform distribution of air flow, de- 
flectors 66 redirect the flow of air without creating 
high and low pressures within finger duct 44a. 

Referring to Figs. 3 and 4, back wall 38 has two 
frusto-conically shaped cavities 71a and 71b formed 
therein to provide internal motor shrouds 72a and 72b 
for housing fans 92a and 92b. Fans 92a and 92b in- 
clude respective motors 73a and 73b and shafts 74a 
and 74b rotatably extending through inwardly extend- 
ing portions 76a and 76b formed by cavities 71a and 
71b in back wall 38. Plenums 78a and 78b are con- 
nected respectively to finger ducts 44a, 44b, and 46a, 
46b, for supplying air thereto. 

The air is heated by burners (not shown) mount- 
ed in sidewalls 39a and 39b. By providing one burner 
for each plenum, the air flowing through each plenum 
remains at a constant and stable temperature. 

A sept urn 80 is located between plenums 78a and 
78b and extends from the top to the bottom of the 
chamber 79 surrounding plenums 78a and 78b. Sep- 
tum 80 comprises a flat sheet or plate to completely 
separate intake air between the plenums and thus 
eliminate and prevent a nonuniform flow of return air 
toward either one of the fans, which otherwise would 
starve the other fan of air. In addition to septum 80, 
plate-like septums 81 and 83, as seen in Fig. 6, are 
mounted on top and bottom and extend between fin- 
ger ducts 40b and 42a, and 44b and 46a, respective- 
ly. Septums 81 and 83 respectively extend from the 
top and bottom of oven cavity 11 and terminate at 
conveyor 26. Septums 81 and 83 separate the return 
flow of air between top plenums (not shown) and be- 
tween bottom plenums 78a and 78b. By separating 
the flow of air between the plenums and their associ- 
ated finger ducts, the temperature may be varied be- 
tween the plenums to provide for different rates of 
heating. For example, it may be desirable to utilize a 
temperature profile in which the temperature of the 
air in plenum 78b is greater than that in plenum 78a, 
thus using plenum 78b to cook the food product and 
using plenum 78a to brown or temper the food prod- 
uct. 

Referring to Figs. 3 and 6, finger ducts 40a, 40b, 
42a and 42b, have respective tapered edges 82a, 
82b, 84a, and 84b. Similarly, finger ducts 44a, 44b, 
46a, and 46b, have respective tapered edges 86a, 
86b, 88a, and 88b. Referring in particular to Fig. 3, 
when air is expelled out through apertures 48, it will 
tend to be pulled forward and sucked down through 
the V-shaped space 90 between finger ducts 46a and 
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46b. Since space 90 is very small near plenum 78b, 
air will not tend to exit through space 90 but will be in- 
stead pushed toward the end of the finger. Thus, the 
air tends to be pushed forward the length of finger 
ducts 46a and 46b and recirculated back toward pie- 5 
num 78b. The heated air furthest from plenum 78b is 
recirculated since the lack of air flow through space 
90 near plenum 78b temporarily starves fan 69b, and 
the only air available to fan 69b is this heated air. 
Space 90 also tends to restrict the amount of cold air 10 
entering plenum 78b from the conveyor opening 24 
since most of the cold air enters through space 90 
near plenum 78b, which is now restricted. 

Referring now to Fig. 10, there is shown scoop 
type fan 69 having blades 92 which are secured to the 1 s 
remote end of border shaft 74. This fan is generally 
described in our US-A- 4,626,661 . The difference be- 
tween the fan described in the aforementioned patent 
and the fan of the present invention is that the leading 
edge portion 94 of fan 69 of the present invention 20 
does not taper to a point. Instead, edges 96 are round- 
ed and thus effectively eliminate undesirable har- 
monic and centrifugal loads. 

To prevent overheating and eventual failure of 
the various electronic components comprising the 25 
oven control circuitry, a double wall assembly 98 is 
disposed on the bottom portion of control assembly 
36 as shown in Fig. 2. An identical double wall assem- 
bly 98 is disposed on the bottom portion of control as- 
sembly 34. This double wall assembly is described in 30 
our US-A- 4,539,469. 

Referring in particular to double wail assembly 
98, there is shown in Figs. 2, 4, and 5, mounting wall 
100, a spaced apart exterior wall 102, which is on the 
opposite side of mounting wall 100 from oven control 35 
circuitry 104, and continuous side wall 106. Mounting 
wall 100, exterior wall 102, and continuous side wall 
106 form therebetween a ventilating compartment 
108 having a plurality of inlets 110 disposed in mount- 
ing wall 1 00 for receiving a flow of cooling air thereto. 40 
The flow of cooling air passing through inlet 110 and 
ventilating compartment 108 exhausts through a 
plurality of apertures 112 disposed in exterior wall 
102. Air is also passed through openings 111 in com- 
partment 43. Openings 111 each include a louver-like 45 
deflector 11 3 disposed downwardly and laterally to di- 
rect the flow of exhausting cooling air in a downwardly 
and lateral direction. The flow of air exiting through 
apertures 112 and openings 11 create an air buffer 
zone or air curtain to prevent the warmer radiating so 
heat from a lower oven from reaching control circuitry 
104. 

In order to provide the coolest air available for 
cooling control circuitry 104, a central air duct 114 is 
mounted on back wall 38 of each oven 10 as shown 55 
in Figs. 2 and 3 for drawing cool air from the floor lev- 
el. Central duct 114 includes a downwardly facing 
opening 116 near floor level, a closed top end 118, 



and side walls 120 and 122, each of which having a 
plurality of exit openings 123. Each exit opening 123 
is associated with a control assembly 34, 36. 

Referring to Fig. 2, box-like conduits 124 and 126 
are shown in communication with central duct 114 
and control assemblies 34 and 36. To illustrate the 
flow of cooling air through one control assembly, a 
squirrel cage fan 128 is mounted on sidewali 130 of 
enclosure 37C to direct cooling air through inlet 132 
and into circuitry compartment 43C. In operation, fan 
128 draws air in from opening 116, up through duct 
114, through exit opening 123 and into conduit 126C, 
through exit opening 127 of conduit 126C, and into en- 
closure 37C. There, the cooling air is drawn through 
inlet 132, whereupon it cools control circuitry 104. As 
illustrated in Fig. 2, the cooling air drawn through 
opening 116 travels through exits 123 to enter control 
assemblies 34A, 34B, 34C, 36A, and 36B in an iden- 
tical manner, wherein a portion of the cooling air 
through duct 114 is diverted through each exit 123. In 
this manner, the control circuitry 104 of each stacked 
oven is cooled by floor level air. 

Advantages of the illustrated apparatus are : 

(i) that the return airflow tends to be forced away 
from the plenum so that more heated air is recir- 
culated to the rear of the cooking chamber, thus 
decreasing the flow of cold air to the cooking 
chamber from the conveyor opening; 

(ii) that the flow of heated air escaping the oven 
through the conveyor opening is decreased; 

(iii) that the flow of impinging air is evenly distrib- 
uted from the front to the rear of each duct fin- 
gers; 

(iv) that the flow of return air entering each ple- 
num is separated to prevent each associated fan 
from being starved for air, thus maximizing the 
flow of air through each plenum; 

(v) that the air temperature entering a first ple- 
num may be different than that entering an adja- 
cent plenum to allow different rates of heating of 
the food product as it moves along the conveyor; 

(vi) that the cooling system for the oven control 
circuitry is provided which substantially insulates 
the circuitry from escaping radiant heat; 

(vii) that the air entering the cooling system for the 
oven control circuitry is cool air from near floor 
level, thus providing the coolest air within the vi- 
cinity of the oven; 

(viii) that it permits rapid preparation of food prod- 
ucts while providing a product with superior fla- 
vor, appearance, and texture; 

(ix) that an efficient transfer of large amounts of 
heat energy into the food product is achieved 
while simultaneously providing enhanced cooling 
of the cooling system for the oven control circui- 
try; and, 

(x) that the scoop fan blades are rounded to 
change the center of gravity, thus better balanc- 
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ing the fan. 



Claims 

5 

1. A food preparation apparatus including at least 
two ovens (10) stacked one above another, an 
upper one of said ovens being directly exposed 
to heat rising from a lower one of the ovens, each 

said oven having a cooking chamber (11) and 10 
oven control circuitry (1 04), a cooling system for 
insulating and cooling the oven control circuitry 
of each said upper one of said ovens from a 
source of radiant heat, said cooling system com- 
prising a double wall assembly (98) having a 15 
mounting wall (100) including first and second 
sides, the oven control circuitry being mounted 
on said first side, and an exterior wall (102) 
spaced apart from said second side of said 
mounting wall, said mounting wall and said exter- 20 
ior wall forming therebetween a compartment 
(108) having an inlet (110) for receiving a flow of 
cooling air and an outlet (1 1 2) in said exterior wall 
for exhausting the flow of air, 
characterized by the fact that the cooling system 25 
comprises means for drawing cool air from near 
floor level and moving said flow of air upwardly 
and into said inlet, through said compartment and 
out of said outlet for forming a circulation of cool 
air adjacent said oven, whereby said oven control 30 
circuitry is substantially insulated from said 
source of radiant heat by the flow of cool air be- 
tween said mounting wail and said exterior wall. 

2. The apparatus of claim 1, characterized in that 35 
each said oven (1 0) further comprises an enclo- 
sure (35, 37) mounted on said mounting wall 
(100) said enclosure including an intake opening 
(127) and an exhaust opening (132) in communi- 
cation with said inlet (110) in said compartment 40 
(108) and wherein said air moving means (128) is 
disposed in said enclosure for drawing said flow 

of cool air through said intake opening and out of 
said exhaust opening to said inlet, whereby the 
air cools said oven control circuitry (104) and 45 
thereafter passes through said inlet, said com- 
partment and out of said outlet (112). 

3. The apparatus of claim 2 having a front wall (14) 

and a back wall (38), characterized in that said so 
means for drawing cool air includes a central 
cooling duct (114) mounted on the back wall and 
having a downwardly facing opening (116) near 
floor level. 

55 

4. The apparatus of claim 3, wherein said central 
cooling duct (114) is characterized by two side- 
walls (120, 122), each said sidewall having a plur- 



ality of exit openings (123) therein, each said exit 
opening being in communication with a corre- 
sponding said intake opening (127). 

5. The apparatus of claim 4. characterized by an 
auxiliary cool air duct (124, 126) associated with 
each said enclosure (35, 37), said air duct having 
a first opening in communication with said exit 
opening (123) and a second opening in commu- 
nication with said intake opening (127). 

6. The apparatus of claim 5, characterized in that 
said outlets (112) open substantially toward said 
source of radiant heat to deflect heat therefrom 
away from said oven control circuitry (1 04) by the 
flow of air exhausted from said outlets. 

7. The apparatus of claim 1 , including a plurality of 
finger duct members (40, 42, 44, 46) mounted in 
said cooking chamber (11) and spaced from a 
supporting means (26) for supporting a food 
product, each of said duct members including a 
plurality of nozzles (48) therein and a pair of side- 
walls (82, 84, 86, 88), the apparatus further in- 
cluding means forming a plenum (78) connected 
to said duct members in communication there- 
with to provide a flow of air thereto, characterized 
in that adjacent said sidewalls of adjacent said 
duct members are tapered relative to each other 
to define an air return space outwardly tapered in 
a direction away from said plenum means. 

8. The apparatus of claim 7, characterized in that 
one said sidewall (82, 84, 86, 88) of each said 
duct member (40, 42, 44, 46) is tapered inwardly 
in a direction away from said plenum means (78). 

9. The apparatus of claim 1 , including a plurality of 
finger duct members (40, 42, 44, 46) mounted in 
said cooking chamber (11) and spaced from a 
supporting means (26) for supporting a food 
product, each of said duct members having a wall 
(58, 60, 62, 64) including a plurality of nozzles 
(48) therein, characterized by a plurality of air de- 
flector means (66) secured to an inner surface 
(50, 52, 54, 56) of each said duct member for de- 
flecting air through said nozzles, said deflecting 
means being axially spaced along said duct mem- 
ber, said plurality of deflector means being 
spaced from said wall including said plurality of 
nozzles, whereby the deflected air will form said 
plurality of discreet streams of impinging air ex- 
iting through said nozzles. 

1 0. The apparatus of claim 9, wherein said air deflec- 
tor means (66) comprises a plurality of air distrib- 
ution vanes (66) secured to said inner surface 
(50, 52. 54, 56) of each said duct member (40, 42, 
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44, 46). 



Patentanspruche 

1. Lebensmittelzubereitungsvorrichtung mitwenig- 
stens zwei Ofen (10), die aufeinander gestapelt 
sind, von denen ein oberer unmittelbar der War- 
me ausgesetzt 1st, die von einem unteren der 
Ofen aufsteigt, wobei jeder Ofen eine Garkam- 
mer (11) und eine Ofensteuerschaltung (104) 
aufweist, mit einem Kuhlsystem zum Isolieren 
und Kuhlen der Ofensteuerschaltung eines jeden 
oberen Ofens gegen eine Strahlungswarmequel- 
le, wobei das Kuhlsystem eine Doppelwandein- 
heit (98) aufweist, mit einer Montagewand (100), 
die eine erste und eine zweite Seite hat, wobei 
die Ofensteuerschaltung an der ersten Seite 
montiert ist, und eine AuRenwand (1 02), die in ei- 
nem Abstand von der zweiten Seite der Montage- 
wand angeordnet ist, wobei die Montagewand 
und die AuRenwand zwischen sich ein Abteil 
(108) biiden, das einen EinlaR (110) zur Aufnah- 
me eines Kuhlluftstromes hat, sowie einen Aus- 
laR (112) in der AuRenwand zum Abgeben des 
Luftstromes, 

gekennzeichnet durch die Tatsache, daft das 
Kuhlsystem Mittel zum Abziehen von Kuhlluft 
vom Bereich des FuRbodens und zum Fordern 
des Luftstromes nach oben und in den genann- 
ten EinlaR aufweist, durch das Abteil hindurch 
und aus dem AuslaR heraus, urn eine Zirkulation 
der Kuhlluft im Bereich des Ofens zu biiden, wo- 
bei die Ofensteuerschaltung gegen die Strah- 
lungswarmequelle durch den Kuhlluftstrom zwi- 
schen der Montagewand und der AuRenwand im 
wesentlichen isoliert ist. 

2. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daR jeder Ofen (10) weiterhin ein Ge- 
hause (35, 37) aufweist, das an der Montage- 
wand (100) montiert ist, daR das Gehause eine 
EinlaRoffnung (127) und eine AuslaRoffnung 
(132) aufweist, die mit dem EinlaR (1 1 0) im Abtei I 
(108) in leitender Verbindung steht, und wobei 
das genannte Mittel zum Fordern der Luft (128) 
im Gehause angeordnet ist, urn den genannten 
Kuhlluftstrom durch die EinlaRoffnung einzuzie- 
hen und durch die AuslaRoffnung zum genannten 
EinlaR abzugeben, wobei die Kuhlluft die Ofen- 
steuerschaltung (104) kuhlt und sodann durch 
den EinlaR, durch das Abteil und aus dem AuslaR 
(112) stromt 

3. Vorrichtung nach Anspruch 2 mit einer Front- 
wand (14) und einer Ruckwand (38), dadurch ge- 
kennzeichnet, dad die Mittel zum Abziehen von 
Kuhlluft einen zentralen Kflhlkanal (114) aufwei- 



sen, der an der Ruckwand montiert ist und eine 
nach unten gerichtete Offnung (116) im Bereich 
des FuRbodenniveaus aufweist. 

5 4. Vorrichtung nach Anspruch 3, wobei der genann- 
te zentrale Kuhlkanal (114) durch zwei Seiten- 
wande (120, 122) gekennzeichnet ist, wobei jede 
Seitenwand eine Mehrzahl von AustrittsSff nun- 
gen (123) aufweist, und jede Austrittsoffnung mit 

10 einer entsprechenden EinlaRoffnung (127) in lei- 
tender Verbindung steht 

5. Vorrichtung nach Anspruch 4, gekennzeichnet 
durch einen Hilfskuhlluft kanal (124, 126), der je- 
ts dem der Geh§use (35, 37) zugeordnet ist, und 

daR der Kuhlluftkanal eine erste Offnung auf- 
weist, die mit der Austritts6ffnung (123) in leiten- 
der Verbindung steht, und eine zweite Offnung, 
die mit der EinlaRfiffnung (127) in leitender Ver- 
20 bindung steht. 

6. Vorrichtung nach Anspruch 5, dadurch gekenn- 
zeichnet daR die Auslasse(112) im wesentlichen 
gegen die genannte Strahiungswarmequelle 

25 munden, urn dort austretende Warme durch den 

von den Auslassen abgezogenen Luftstrom von 
der Ofensteuerschaltung (104) abzulenken. 

7. Vorrichtung nach Anspruch 1 , mit einer Mehrzahl 
30 von Fingerkanalen (40, 42, 44, 46), die in der 

Garkammer (11) angeordnet sind und einen Ab- 
stand zu einem Tragorgan (26) zum Tragen von 
Lebensmitteln aufweisen, wobei jeder Kanal eine 
Mehrzahl von Dusen (48) sowie ein Paar Seiten- 

35 wande (82, 84, 86, 88) aufweist, wobei die Vor- 

richtung weiterhin Mittel zum Biiden eines Ple- 
nums (78) aufweist, das an die Kanale leitend an- 
geschlossen ist, urn einen Luftstrom zuzufuhren, 
dadurch gekennzeichnet, daR benachbarte der 

40 genannten Seitenwande benachbarter der ge- 
nannten Kanale sich relativ zueinander verjtin- 
gen, urn einen Luftruckraum zu biiden, der sich 
nach auRen verjungt, und zwar in einer vom Ple- 
num hinweg weisenden Richtung. 

45 

8. Vorrichtung nach Anspruch 7, dadurch gekenn- 
zeichnet daR eine der genannten Seitenwande 
(82, 84, 86, 88) eines jeden Kanales (40, 42, 44, 
46) sich nach einwarts in einer Richtung hinweg 

so von dem genannten Plenum (78) verjungt. 

9. Vorrichtung nach Anspruch 1 , mit einer Mehrzahl 
von Fingerkanalen (40, 42, 44, 46), die in der 
Garkammer (11) montiert sind, und die einen Ab- 

55 stand zu einem Tragorgan (26) zum Tragen von 

Lebensmitteln aufweisen, wobei jeder Kanal eine 
Wand (58, 60, 62, 64) mit einer Mehrzahl von Du- 
sen (48) aufweist, gekennzeichnet durch eine 
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Mehrzahl von Luftdeflektoren (66), die an einer 
Innenfiache (50, 52, 54, 56) eines jeden Kanals 
befestigt sind, um die durch die Dusen hindurch- 
tretende Luft umzulenken, wobei die Def lektoren 
entlang des Kanales in axial er Richtung in ge- 
genseitigen AbstSnden angeordnet sind, wobei 
die Mehrzahl der Deflektoren einen Abstand von 
der Wand mit der Mehrzahl von Dusen aufweist, 
wobei die abgelenkte Luft die genannte Mehrzahl 
bestimmter Strdme aufprallender Luft bildet, die 
aus den Dusen austreten. 

10. Vorrichtung nach Anspruch 9, wobei die Luftde- 
flektoren (66) eine Mehrzahl von Luftvertei- 
lungsflugeln (66) aufweisen, die an der Innenf la- 
che (50, 52, 54, 56) eines jeden Kanales (40, 42, 
44, 46) befestigt sind. 



Revendications 

1 . Apparei I de preparation de produits alimentaires 
comprenant au moins deux fours (10) empiles 
Pun sur I'autre, un four superieur etant directe- 
ment expose a la chaleur montant d'un four infe- 
rieur de la pile de fours, chacun des fours 
comportant une chambre de cuisson (11) et un 
circuit de commande de four (104), un systeme 
de ref roid isseme nt pour isoler et ref roidir le circuit 
de commande de four de chaque four superieur 
de la pile, par rapport a une source de chaleur ra- 
diante, le systeme de ref roid isseme nt etant cons- 
titue d'un dispositif de double paroi (98) compre- 
nant une paroi de montage (100) munie d'un pre- 
mier cote et d'un second cdte, le circuit de 
commande de four etant monte sur le premier 
cote, et une paroi exterieure (1 02) espacee du se- 
cond cdte de la paroi de montage, cette paroi de 
montage et la paroi exterieure for ma ntent re elles 
un compartiment (108) muni d'un orifice d'entree 
(110) pour recevoir un debit d'air de ref roid isse- 
ment, et d'un orifice de sortie (112) forme dans 
la paroi exterieure pour I'echappement du debit 
d'air, caracterise en ce que le systeme de ref roi- 
dissement comprend des moyens pour pomper 
de I'air f rais au voisinage du niveau du plancher 
et pourfaire monter ce debit d'air f rais, le faire pe- 
netrer par I'orif ice d'entree, le faire passer a tra- 
vers le compartiment etle faire sort ir par I'orif ice 
de sortie de maniere a former une circulation 
d'air f rais au voisinage du four, ce qui permet ain- 
si d'isoler pratiquement complement le circuit 
de commande du four, de la source de chaleur ra- 
diante, grace au debit d'air f rais entre la paroi de 
montage et la paroi exterieure. 

2. Appareil, selon la revendication 1 , caracterise en 
ce que chacun des fours (10) comprend en outre 



d'une enceinte (35, 37) montee sur la paroi de 
montage (100), cette enceinte comprenant une 
ouverture d'admission (127) et une ouverture 
d'echappement (132) en communication avec 

5 Torifice d'entree (110) du compartiment (108), et 

en ce que les moyens d'entratnement d'air (128) 
sont disposes dans I'enceinte pour pomper le de- 
bit d'air f rais par I'ouverture d'admission et le fai- 
re sortir par I'ouverture d'echappement vers I'ori- 

10 f ice d'entree, ce qui permet ainsi a I'air de ref roi- 
dir le circuit de commande de four (104) puis en- 
suite de passer par I'orif ice d'entree et a travers 
le compartiment pour sortir par I'orif ice de sortie 
(112). 

15 

3. Appareil selon la revendication 2 comportant une 
paroi avant (14) et une paroi arriere (38), carac- 
terise en ce que les moyens de pompage de I'air 
frais comprennent un conduit de refroidissement 

20 central (114) monte sur la paroi arriere et muni 
d'une ouverture tournee vers le bas (116) au voi- 
sinage du niveau du plancher. 

4. Appareil selon la revendication 3, dans lequel le 
25 conduit de refroidissement central (114) est ca- 
racterise par deux parois laterales (120, 122), 
chacune de ces parois laterales comportant dans 
celle-ci une plurality d'ouvertures de sortie (1 23), 
chacune de ces ouvertures de sortie etant en 

30 communication avec une ouverture d'admission 
(127) correspondante. 

5. Appareil selon la revendication 4, caracterise par 
un conduit d'air de refroidissement auxiliaire 

35 (1 24, 1 26) associe a chaque enceinte (35, 37), ce 
conduit d'air comportant une premiere ouverture 
de communication avec I'ouverture de sortie 
(123) et une seconde ouverture de communica- 
tion avec I'ouverture d'admission (127). 

40 

6. Appareil selon la revendication 5, caracterise en 
ce que les orifices de sortie (112) debouch ent es- 
se ntiellement vers la source de chaleur radiante 
pour devier la chaleur de celie-ci et I'ecarter du 

45 circuit de commande de four (104) par le debit 
d'air s'echappant des orifices de sortie. 

7. Appareil selon la revendication 1, comprenant 
une plural ite d'elements de conduits en forme de 

so doigts (40, 42, 44, 46) montes dans la chambre 
de cuisson (11) et espaces d'un moyen de sup- 
port (26) destine a supporter un produit alimen- 
taire, chacun de ces elements de conduits 
comprenant une pluralite de buses (48) dans ce- 

55 lui-ci et une paire de parois laterales (82, 84, 86, 

88), I'appareii comprenant en outre des disposi- 
tifs formant une chambre de reserve (78) reliee 
aux elements de conduits et de communication 



8 



15 BP 0 460 803 B1 16 



avec ceux-ci pour leur fournir un d6bit d'air, ca- 
racterise en ce que les parois laterales adjacen- 
tes d'elements de conduits adjacents sont coni- 
ques Tune par rapport a I'autre pour def inir un es- 
pace de retour d'air allant en s'amincissant vers 5 
I'exterieur dans une direction s'ecartant du dispo- 
sitif de ia chambre de reserve. 

8. Appareil selon la revendication 7, caracterise en 

ce que I'une des parois laterales (82, 84, 86, 88) 10 
de chaque element de conduit (40, 42, 44, 46) va 
en s'amincissant vers I'interieur dans une direc- 
tion s'ecartant du dispositif de la chambre de re- 
serve (78). 

15 

9. Appareil selon la revendication 1, comprenant 
une plurality d'elements de conduits en forme de 
doigts (40, 42, 44, 46) montes dans ia chambre 
de cuisson (11 ) et es paces d'un dispositif de sup- 
port (26) destine a supporter un produit alimen- 20 
taire, chacun de ces elements de conduits 
comportant une paroi (58, 60, 62, 64) munie 
d'une pluralite de buses (48) dans celle-ci, carac- 
terise par une plural ite de moyens de def lecteurs 

h d'air (66) fixes a une surface interieure (50, 52, 25 
54, 56) de chacun des elements de conduits pour 
devierl'air passant paries buses, ces moyens de 
def lecteurs etant espaces axialement le long de 
I'element de conduit, cette pluralite de moyens de 
deflecteurs etant espacee de la paroi compre- 30 
nant la pluralite de buses, ce qui permet ainsi a 
I'air devie de former la pluralite de courants dis- 
crets d'air d'injection incident sortant des buses. 

10. Appareil selon la revendication 9, caracterise en 35 
ce que les moyens de deflecteurs d'air (66) 
comprennent une pluralite d'aubes de distribu- 
tion d'air (66) fixees a la surface int6rieure (50, 

52, 54, 56) de chaque element de conduit (40, 42, 

44, 46). 40 
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